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(54)Tiae: CROSS-LINKED POLYMER COMPOSITION SWELLING IN WATER AND PROCESS FOR PRODUCING THE 
SAME 

(54)f§PJ(DiS# 7KWtt^ffim^«Ifife!^*3j;U?^roMfe 



(57) Abstract 

A novel cross-linked polymer composition swelling in 
water which is excellent in the rate and amount of brine 
absorption under pressure. The composition comprises a 
mixture of a particulate cross-linked polymer which swells in 
water and is basic in water and a particulate cross-linked 
polymer which swells in water and is acidic in water. When 
water is present among the particles of the two particulate 
polymers, the polymers are united with each other through 
ionic bonds formed by the neutralization of at least part of the 
acid groups of the particulate polymer which is acidic in water 
with the particulate polymer which is basic in water. 
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1 5 Omm(D-< h y JDKDMJi^ES 9 0 mm(D:ff v ^ —^M:^ ^ j^tR 
85g, y >^7K^-T>^=r>A0. 1 5 g. ^^k;&^l'i>'!>A-7KfP#J0 
fifil 0 0 0 g t L;/t^<D) ^:ff'7^-7>f/^^^-(Dmmtmi--<Mct£ZXolz.M 

^Wmi^-r^ (WbS) „ Wb 3 iOWa 3$^^L§|V^yt^>|^7lcM^*^M^^^ 
m^i^cDmrn (0. 9g) mLT5^^c7)2 1 g//cm2;(tfiT-t:-<Z):^7kPiJ«5i{^^ 

(g/g) ^Jki^tco ^mmiiii'^h^t^Mtm^ti-^^nhh.. mmm'^m. 

( d ) ^Tkmi^m ( 5 0 g / c m 2 ^tfaTT'(D:^7KPiiIlKf&^) 

:^t:^i^>^4oo^ ^yi^=.(D^m (n(D±^^3 8 urn) ^mimm^'^fcp^m 

4) . 

85g, V >mMm-Ti^^=^f7J^o. 1 b g^ m\^io;v^yT:7M.-mmo 

• 2 5 g. Jtfb^^^v-'>A7^7kfP#J0. 5 gt;i^j^£^fc&(7)|JJ.^;*-V7K^JtJPXL^ 
S4l 0 0 0 g i Lfct>0) ^:^'7:^y^/v^~(Dmimhm^^Mzti::^i:o \z.M 
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SL^nm^-t^ (wb4) „ wb4J;l9Wa4i^^L5lv^^c^^^^7KMtt$^1fm'g' 

^iEm£fei^(7>fi» (0. 9g) T'^Lr:^7kP^Hzf&# (g/g) ^^i?)yt. ±|S?giJ^ 

(e) ^tK^ 

(f) nm,^ 

7\^mm-m^mm^mmm i . o g ^ 2 o o m i ct^ t:'-;t7 - j^si ^3 1 o o g ct)^ 
^^hi^^fzn^m (g/g) 

(g/g) =0. 9-WlxCl/lOO 

( g ) iKmm^^mm^^(Dn7^x'(Dmm\Wiix,xi i %7K^^ife?s© p h 

TKIg^ii'tt^lSa^flc 0 . 2 g ( 6 0 mm X 6 0 mm) \Z.i^-\Z.X 

(g) x-^\.x7i^mmm^mm^W'(Dm.7kx(omm^m (g/g) ^^ttiLfc. - 
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(h) ^Tkmm^ 

85g, y ^^tK^-t^^^i^AO. 1 5 g, ±iL<t:;!5;/l-v^^>A-7KfPi^O. 25 

0 0 0 gtLtih(D) 2 0 g^-^(^7i.-o#;6-icav>fc:o ^ LT, MyK^m^fm 

g^^Mm%m\:-r v y i^atk^^i o o o g^tciSAu, ^^-^-^-/y^srs 

0 0 r pmTlUfe^ii-. 1 8 0 57^r«m«^ LT5.-^^^^#)t„ jti«^»^7^. ^7 JV^ 
(iMt4. 0mm, 2. 0mm. 1. 2mm. 0. 60mm. 0. 30mm. 0. 
15mm. 0. 0 7 5mm) J:i±l5^fc?g€rSA L7t^. ^iiig uyt 

(om^yjv^ 5 oa»%}c+s^i-sj(g:L^^^:^4h>.7'yuc7)ipi^^^^^ ^f^^ 
1^1] 

R(a)(mm) =^ 30(g) /w(g) x yCmm) 
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(Wa [g] ) 184. 3g(D0. 9%lkM7i<. i^M^^iK) 

^mm^wcom. (g) ^ik^tz^ ^^^^'<Dm^i^(DAt:i gxmLx. tk^^t-^^ 
^^ir7i(.mmi^mmm^i^<D-^mm^^j^m (%) t ufco 

(Wa [g]) ^0. 0001 g^T-iE?4{::fi-oT2 0 0 g«7icl^S:ALl 
raiS^^Lfc^, ^©^l-^^^^^i^^^ft (ADVANTECthM. No. 2) X^i^l^, ^m^^m. 
Lfco 2 0 0m KDif— ti-icmMi^tcT^'^^j^t^ 1-^3x11 g{zm'^i-^A(D^ 

m^uwLL (wb [g] ) . m7i<.^mx.x5 0 m^^t^i^. o. iNi^m 

mMi^tcm. 1/4 0 0N/1f y h-n/i.a^;?7 y r>A^M (P VSK, ^n^K?^:^ 
ffi) ^mTL. ^W.(D^t^m^h^mz.fi:^fztZ.^^1i!k^. (T [ml] ) ^ LfCc 

7jc4'T?^Si4^^3^t-7Krate^^S^^^OnJ>gtt^^i (W t %) 

_ T •1/4Q0 F M {200+Wa(l-S/100)} 
lOOOWb-WaS/ 100 

F PVSKcD:tiM 

S y^uaff^^ (w t%) 

(1) zlc«tt^1^fi-^{2>:mfifeife(Da#T^yyl^^4 

0 . 5 nmi>(D7i^mm'mmm-^w^Mm^ i o o o a*ifi5cDi^7K4'}cAtLT^ 
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y^T^KO. 74|fP, 43j;tJ«7K2 7 5. S^B^^^L. Mm;?f^T'6 O^JKL^^. 

n^NV) -^^^(Dl Ofi4%7K^^^2. lias. ii^ffc^TK^coi omi:%7K^?^0. 
7 §15 i: L - T;^ =2/1- vi?(D 1 a»%7lc^ 1 . 7 ^^^^x^tL^n L^h i: r 5 4 . 

^-r^Mtt^M-a-^^ (1) iLfc. 7K'=p-eM't4^^1-7K»l4^^ifi^^^ (1) 
>'VT5 KO. 0 7 4i^. *3J;T7^2 7 5. S^^jg^L. ^^J^':^ T 6 0 5^^^^, 

irji^m^m^mm^i^ (2) tLtz. yk^xm^^^.-tTkmrni^mmm^i^ (2) 

if^m^^^mid^ 8 . 5 %T'fe !5 . ^(Dmi^^izn L 2 8 . 6 g / g C7)j^7k^« 

mnm3) 

/WT^KO. 37^5. *5j:t;J7K2 7 5. 8$I5^?S^L, a^;{f;^T'6 Oi>fl;i^=^. 



11 



wo 00/09612 



PCT/JP99/04334 



7UtL-T^=iji' ifi^mo) 1 mm%7^mm 1 . in^^ti^^ma Ltctz^s 

(M^a^ ■• i^yUR 9 7 2. 0;2is:T^cz v^/vtt^) l 0 0 g ^^t^iy 

fdS 0%(Dx}<i;^^WW ^> im^u^ : ^^^^P-l 0 0 0. w^^^B^m 
MM) 5 6 3 6 giS^XJ^m^k^ 0 0 0 gt^hti:^:^]) x.>7l<.mmz, ^ 

1 0. •^;^f-fefb^igX||;^^#ti:i^) 05 0%7K^^S3 6 3 g ^^'^X.ftt^ht^TLX. 

^^fi-^i^ (1) 7K^T:S£'[4^.i^i-7XW'|4^^a^^ (1) 

%L=^m^ 4 2 0 ^ ^ n ^m'^^^'^-W^ 7 %X% ^tD@?f^5^t;i^ U 9 . 3 g / g 

{nmA 1 ) 

100 g|5{C>> y (^o^ci^ : D v^/l^ 2 0 0. 0 :^T=^u 0 . 
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^i^m^m ( 1 ) (Dl}U&T(Dmi^i^mn 2 5. 4 g / g T'fe o fco 

mmmi(D7i^^xmi^^^-r7i<.mmii^mm^i^ (d (oi^i^y)iz.^ ^mm2x 
m^tiitTk^x-m^^^-tT^mm^^^mm^i^ (2) ^m^tz&.^f[^\^mmmi tm 

m^7i^^x^m'\i^7r:i-7mm^mmm^i^x^n^tixfj:^. :^mM(D^mm^ 
m^mm^mmm (2) ^m^. ^^m(D7Kmm^^mm^^mmm (2) (omm 
TOM^^^na 2. 1 g/gx'fcofco 

(^J£M3) 

LT, y^'pxmm^^^^-r7i<,mm^^mm^i^t7^^x'm^^7^i-7i(imm^^ 
mm^^ti^-mt^tixfji'o. y^^xmm^^i-y\<imm^mmm^i^<Dmm<D- 
m^7K^xmM\i^^^-t7^mm^^mm^i^x^i^ii^^xtj:;5. :^mm(D7^mm^ 
mmm^i^m^^ (3) ^mc. ^^m<D7kmmi±mmm^mR^!i^ (3) (Dmm 
T(Dmi!5Li^mn3 0. og/gT*$>ofco 

m4xnh^fz7^^xm.m\k^^-t7^jm^^mm^i^ (1)9. 2^15^.^-^- 

X^mi^. 1 0 0 |F(5{- y (^p"p^ : P v=y^ 2 0 0 . 0 ^ 
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^m(D7kmm^^mm^i^m.^m ( 4 ) <Dm^T(Dm.mm-t 2 5 . 2 g / g t- 

#%M 1 -C#?jixfc:7k4'T-^tt^^-r7Kl^iltt^^ia^^ ( 1 ) 1 0 0 ^ t 

M4T'#f3tLyt^1'T':SStt^^-t-7KM'l4^Mfi'a-^*: (1) 12^^--^' 

-^xmnT^^im^u. m^(Dm^-mm^mc. m^^m^6o°c(Dmmm.im 

^*:*afifei^ ( 5 ) (DjJUEET(Dmi^mi-± 2 7. 5 g / g T'feo 
(itS^fO 1 ) 

1 T'# C>ixfc:7k4'T-^tt^^-t-7Wii'l4^^Slfi^#: ( i ) i o 0 t 

trmzo itm7^mmii^mm^^m.^m (d <7);ijni£TOP^iixf^^}i9. 6g/g 

(#%^!15) 

K!t^7^(Dm.mmm^mnrz.. 7jf^\^^xmwriz2, 2' -ryt-;^ (2-T^>^y:/ 

7 $15 1 L - T;^ :/^(^ 1 a»%7i<^?g 1 . 7 §B^^il^*LmiD Lf^ t - 5 6 
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(4) 7%X'h<o. t<Dmm^izMLio. 2g/g 

/VT^KO. 4 4g|5, ioi;tJ«7k2 7 5. 8^^;^^L. T 6 0 

n/<>') i::i;^^g<7)l 0S»%7jc^*S2. 1^, iii^tt^cD 1 0Sft%7KM^0 . 
lUt-L-r:^ ^;v}fi^m<D 1 MS%7K^?S 1 . m^^^^ichmm Ufc ^ 5 3 

^T^t^^^-TTKll^Ptt^lSlfi^f*^ (5) ^#fc. 7K^T-^14^,i^-f7Kl^iH4^=fi 
fi^«^ (5) {iBr^tt^^l:;6S2. 7%Xh^^ ^(DmWMm\.\l. 8 g/g 

WSk^^ {^ffa^ : T^cp v^/UR 9 7 2 . B :2^T^a v?yl-^hill) 1 0 0 g ^-^tf^^ 

tc3 0%(D^^V ^^Uly^ X> (m^a^ ::ii/-K$>P-l 0 0 0. i^^m±B:^m 
mm) 5 6 3 6 g:Jo<tt>*^7K4 0 0 0 g7b>h^l:^^^ V ^^uy-^ ^ l^Tkm^iz.^ ^ 

10. ■^IS'^WLmLmm^mM) <^5 0%7K^?g3 6 3 g%8li^L)^g:6SbJ!JP;tT. 
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4 5 0 ^ il' -^Ttc^^s 1 2%-C\ ^(DmWj^icMl^l 0. 1 g/g(DS^7k^!S 
(#%«»J8) 

/WT^KO. 7 4^15. joJ;tJt7fc2 7 5. 8§P^M^L. ^^;5/^X' 6 0 5^J3^^=^. 
7^k h-r:^=ijv\f:ym(D 1 fi»%7lc^ 1 . 7lHJ?r^n^n??s^jp Lfc i: 5 4 . 

#fc„ 7k4'-e®?'l4$r^-f-7KIS^?PH4^«ia^(ijc (6) f^9. 3 g/gOD3i!ie7fc«rML 

(#%«?y9) 

y T i; yi^T ^ 1 0 %7kmm (SM :paa-ioc, b ^il;&il^xi:;^^± 

T-5 0t:T'2 4^TOmL, 2KyTy/^T$:/^Mf?^^#;t„ # ttb/c^ ^ T y 71- 

^TTi-rii^mm'mmm.^^ o) f4^«o@?^^{c:^Li 0. 2 g/g^^j^Tk^Knx 

Ul^^iLfCo *fcpr^tt^:5>4}±o. 2%T% ^<7)l%7K4^SS:^(OpH{i8. 4 4 

0) 

^ y T y /i^T ^: 1 0 %7X^?^ (^d"d^ :PAA-10C. B mil&Mt^^^^i: 
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^^m^^ (6) ^#/co *B^(^7k)!^tt^ijim'g'M^ii^ (6) It. m^m 

Lit^^X:d-hl0^m^2 3. 9g/g. 6 03>^{C3 4. 2 s X g (Dm.7k^Mi^ 

iitmm 2 ) 

8 T# ejtLfcTk^T'^ttSr^-t-Tfcl^iltt^filS^^^i ( 6 ) 1 0 0 IfP 

(2) fi. ?^^Pi^ilXLM4e)T;ei-e5 1 0 5^^{3: 1 0. 9g/g. 6 O^J-^^lc: 
2 5. 4 g/g(^^7KMf&^^^L/c. 
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wo 98/2483 2 -^4^f^(7)-9-^://^ 1 4 (7)'^fiJc^^tC*p i:T;!K4^T':^Stt^ 

i^^mm^i$: (6)10 ont±m^^xmmm^^-r7kmm^mmm^i^i o o 
^t^h^v-f^u^h^LxitwiTi^mmmmmm'^^m.^iik (s) ^mc. ttmTkm 

0:5^^lc9. ig/g. Gi^m^^Xh^Xh^-f^^l 7. 1 gye(D^^^umm 
(5 0 g/cm2^ST) L;5»^^/j:;6»ofCo 
(IIJ£«?!I7) 

^^m5xmf^titz^7k^'/u:^(D7k^x^i^^^'t7mm^^mm^i^ (4) i 

:nn>f/l.2 0 0. B^^Tain v^^v^t^) o. 5 Ifg^?!^ Lfc^. ^±!^M-e^# 

^flifi^f^^m^fe (7) ^mM(D7kmm^mmm^mm^ n) m 

^®ltZU^feT;ei^?,105>m{C19. Og/g, 6 05^^!C3 1. 4g//g(7)^7K 

®nx{^^^^Lfc» mi\z.i^mm<Di^um'&mmn^wm.^m (6) . ;$:^b^(7)7X 
(7) , imii^immm^^^u^m (2) (7):te7k®jix 

##^!l6Tl#e.iT)t^7Ky7b*^CD7j<"^3T^'t4^^-r7K0?itt5SM^^ (5)1 
0 0§|5^##^!l7T'#P,ixfc7k^T'^«tt^.T^-r7K/l^iH4^M'a^^ (2) 2 0^. 
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I'fp^^iT/^s. :^mm(D7kmm^mmm^i^m.^m (s) ^mc. ^mm(D7km 
mit^mm^i^m.!^!^ (s) m^m.i^^xf)-ibi o^m^z e. 6g/g. 

0 0g|5t#^M7-C#f,tlfc7k1'T-igS14$r^i-7KH^?S'|4^M'^^ (2) 2 0^ 

0 0 y:&^3|a^ (^p"p^ : T3ini;57l/2 0 0, S^jcT^n v?/i/tfc$Sl) Q. 5 

iFBilriS^Lfc^, ^±)^MlT'«&?^LfCo 3|5&##Jt: SBi^ 5 0 0 ^ ^ n 

fl^mfifeife (9) fi, ?SSr®i|XU*&ie>-Cd»e5 1 0 5)-mtC2 6. 2g/g. 6 0 5>m(- 
3 1 . 7 g / g <^:^7k®i|X^^^^ Lfco 
(^ife«ry 1 0 ) 

-y^<-^m^^\.)bxu^-mmt:nf^. m^^^o^ ^ ox:(Dm^±.^m 
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0) ^^m(D7i<,mmitmmm^i^mi^m do) fi. ^^Mu&i^T;6- 
(mmmii) 

0 0§Pi:#%^y7T'#^ixfc7k^T'J^Stt^.T^-r7tc»t^$gM^ft^ (2) 2 0^15 

1 0 O^ldi/y (^p"p^ •• rrnni/;l.2 0 0. B tH;^ ;U^±^) 0. 
5$B<lr«g^L/c^. -^iS^MlT'^&^LTt. ^W!^^^m^ 8 5 0 x ^ n:^(D^m 

'is. ^^m(D7kmmii^mn^i^m.}i^m (i i)^#fco ^^^(T^TKMi^^ts 

fi-g-^Mfijc^J (11) -?:<7)-^7K^y5S8. 4%-efe>), 10^F^^<D3. 5 g/ 
cm2^^fiT-e(^ill7KPiiitXf&^;65 5 4. lg/gTfci9. 3. Sg/cm^^^fiTC 

iss-a-fi^M^^i (11) fi 1 0 mm^^(D 21 g/c m^^m.'rx'com.-M.WL^'m^t^ 4 

6. 5g/gT*fei9. 2 1 g/cm2^HffiTl-i3{t6 55^m(Dil:7kPiil|X^^fi2 9. 

og/gTfeofco M(c^^0j(7)7Xi^P'i4$i^M'a-^mfi^#j (11) \ti^wik(o 

mAO. 0 g/g T'&ofCo 
(llliS^Jl2) 

mm^^ (4) 14 5^^;dn;t, --y-^T^##;^^dSb?l^L. ^h\zLm^m^ 

fii4'T2i^iiititLy5:^, ^mmmx^m^x^f^^ mma^^mi.. g§g^8 5o 
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i^i^-v^^^tixfi^. ^mmcDTkmm^mmm^mm^ d 2) ^mz. ^^mm 
(DTizmm^^mm^n^K&^m (.12) ^(D^7km7!>>7. 5%xh^. lo^m 

^(D3. 5 gZ-cniZ^aTT^^J^TK^JlXf&^^ase 0. 7g/gT'fe'9. 3. 5g/ 

(DTi^mm^^mM^ms.^!^ (12) 1 0 B#rBmt^ 2 1 g / c m^mMTX'(Dm.7K 

mimt>5 4. SgXgXh'O. 2 1 g/cni2#fiT(;:i3(t'5 5i>^©:^7f<PiJliX 
f&¥{±3 5. 2g/'gT'fcofCo Hl^*l§§g(D«iitt5i^filS^fls:mfiKi^ (12) 

{1 1 mmm(Dm.7k^jSLi\sLi§m ( 5 o g / c mZ^^fiT) :6S44. 5g/g-t?4 m^m(D 

^Zfc® 5 0 . Og/gT-fcoyto r(D't5<D(7)J|ft;^*f±0. 4 3g/'gT' 

1 1 ) 

1 0 0 0 ^ iJ' n ^'JTJ^'ttfejI^y/i. ( 1 ) LfCo 
(##«?1J12) 

#%^!l5T'#btLfc-^zK^V^)|^<D7K'^'Ti^#?:^i-7K«tt^fi|m^^$^ (4) ^ 

6 5 0 5 ^ a ><^®?tt3|g^:|^y/v ( 2 ) t Lfc^ 
(##0111 3) 

^nm5x^^<^titc^7i^V7v:^<D7^^xmit^7ik-r7i(.mm'\mmm^i^ (4) =^ 

3 4 0 ^^uxDmmL^^jl- (3) tUfCo 
(##«F!|1 4) 

##^?iji oxn^h.fc^7k^7^^:\k(D7K^xm.m^^^■r7kmm^mmM^^ (4) 

2 0 0 ^ o >(7)^»ttej|^^Vi. ( 1 ) i: Lfco 
(^m^Rll 3) 

#%M1 lT-#?>H/c7Kt1^T^'l4^^^^ttiK:|^<5^Vv (1)1 OOgPd^L. # 
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^mn^oimmmm'W.-hm^mk (13) ^#7t„ if-^m<Dimm>mmm.^'^ 
um^ (13) <D\^fi^'^(n>m.imM'^m- (5 0 g/cm2^^mT) ^^mi. sg/ 

%X ^^fm.^om.-^WSL'^m (5 0 g/cmZ^ar) ;0M6. 3g/g-e$)ofco 
(Hig^^iJl 4) 

ISI^^TK^P'S^gfilS'g'^m^iil (14) ® 1 ^fHmc^i^TkPi^ilX'ff ^ (5 0g/ 
cm^itST) :eiM3. 3 g/ g ^PHl^(7>:^7kM1^ ( 5 0 g/ c m 2^^ST) 
^^4 8. 5g/gT'fcofCo 
(HJStTdl 5) 

a'^«c-e'^'fD^nT/i5. if-^m<DimwmM'm.'^^^mi (is) ^#fco * 
^^<^7Ki^Ptt^flim'^^*:Mfife#i (15) (o\mw^(n>wm.m%^ (sog/ 

c m 2l^ST) ;6S 4 0 . 8 g / g T'4 ^rB^^(D:S7kM^ ( 5 0 g / c m 2#aT) 

9. 6 g/g-efeofdo 
(^ifeM 16) 

#%M1 lT#btT.fc7ktt'T*^tt^^i-^ft*i:|^'>''yi. (l) l OOgBJ^ML, # 

#0(11 4-C#f,tLyt7K'f-e:^Stt^.T^-ritS'tt5i§^^y7U (1) 14 5g|5:^^-^^ 
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u^m^ 6 ox:(Dmm.^imx i mmm.m^^tfzml^2mm(D7.^ v -i^^'^h 

i^x'^m^tixfj:^. ^mm<D7kmmii^n'^mmm (i 6) ^mz. 
(Dykmrni^^mm-^mmm (le) <Dimm'^cD^7k^Aii^mm (5 0 g/cm2^t 
ST) 5gXgxmmm(Dm.7^pmmm (s o g/cm2#fiT) r>48. 

immmi d 

i4^5i:ycy> (2) Tk^x^m^^^Tr^i-Tkmm 
immm^i^ i: tk i^ xm^^7r:-t7i(.mm^mmm^i!^ t i--mt $ . <^ 

M^i^x^^;^tixf£^. ^mm(D7kmm^mmm^mm^ a d ^%fz.. 

cmZ^^ST) t^AA. 9 g/gT4^TO«^)i^7KPMf^ (5 0 g/cni2#aT) 
:a>4 9. Sg/gX-feofc^ 

m^^$X^fP^tLX/£5. *^5g(7)7lclig?i'tt^^|fi^<$:mfifei^ (18) ^#fc. :^ 
ll§^<^7KI^Ptt^1Sfi'g'(4:a^tfe#l (18) <^ 1 B*rHr#(7)^7kPi^J|Xf^^ (5 0g/ 
cm2#||-F) ;5S3 9. 3 g / g X4 ^rBl^(?):^7KB5i|2{f^ ( 5 0 g/ c m 2^tfiT) 
ifi^l. 1 g/gXfcofc^ 
(^it^ll 1 9 ) 

1 6 (n>immEsmm^'mmi de) i^sso^^n ^(^^5^^^^ 

V^T5>^Lfci:r58 5 0 ^ ^ a >'(^^-5V^<D^i5g^{l 9 l. 5fi»%X'feofro 
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8 5o^^u :^(D^^\,^(Dmmm^:^¥^m(D7\<.mm^^mm'^mK^m (19)^ 
ufc. ^mm<D7\(imm^^mm^mKf^m (19) it. T^^x-mm^^^^i-Tkmrn 

M^i^x^^^tix^j:^h(Dxhr^ti. :^mM<D7i^mm^^mm^wm^m (19) 

gXh^. ^fz4mm(Dm7i^m^m (5 0g/cm2#aT) t^48. 4g/g 
(^1t«r!|2 0) 

^Iffe^y 1 7 <7)7lc»l4^^a#i*:mfilcife (17) ^SSO^iS^n VO^SV^^ffl 
V^T5>^Lfc:<!r w5 8 5 0 ^ ^ n >^^^§^^cOaiii^}i 9 2. 9fi»%T'fcofCo 
8 5 0 ^ ^ n ^(7)^5V^tDiiiii^^^^PJ(^7Kfliiit«1^fi'^|*:m^tK^ (2 0) i 

fco ^mM<D7^mm^^mm^i^m.^m (20) f^, TK^Ttistt^^i-TKMii 
^mm^i^tTia^xm^^^ir^mm^mmm^ii^tt^-mt^tixfj: 0 . tk^t 

^^x^^^tix:^£?>h(Dxh'Dtio ^^m(D7kmm'\^^mm^mm<^ (20) 

<DlB#^^<7)-^7KPiiIlXf&^ (5 0 g/cm2#fiT) ^PJ^ bfcir 4 3 . 5g/ 
gX'fet?. ^fc4^PH^^(D^7KP^JlX^^ (5 0g/cm2#mT) 4 7 . 8g/g 

(^ifefil2 1) 

^ife^Rl 1 8 <^7Kl^iH4^*|fi'^f2is:jmfife!^ (18) ^8 5 0 5:^'n>'(7)^6VN^ffi 
V^Ti^-i^Uycit ^58 5 0 5: ^ n ^'(O^SV^coaii^ft 9 5. 4 S4%T'S5o }^Co 
8 5 0 ^ o ><^^^V^^Diiii^feS^^^0J(7)7kl^iltt^^a'^m;^t/ (2 1 ) ,^ 

tc. >i^^m(D7i(.mmm^mm^i^m^m (21) ft, TK^x-i^stt^^-t-TKrai* 
^mm^i^ tTk^ xm^^^^Tkmm^^mm^i^ tT^j-^-mt^tixtj^'o. tk^x 
^iit::^i-:^Bm^^ii^m^i^(Dm&<D-m^7^^xMmi^^^-r7kmm'\^^ms. 
^i^x^^u^tix:^j:^h(Dxhr^fzo :^mm(07Kmm^±mmm^mm!^ (21) 

«^l^r^^<Di^7K:M{^'^ (5 0 g/cm2#aT) ^fiiJ^L^t t ^5 3 9 . 2g/ 
gT-fei9. */c4^M^C0^7kPM^g^^ (5 0 g/cm2i^mT) 4 9 . 7g/g 
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(Mmm2 2) 

^^•tikmmmmm^^x^'^^tixti::^^ ^^^(DTkmmmmm^m^i^m 

(2 2) ^mtio 8 5 0:5i5^P>O^5V>iiig^{i9 6. 8fi»%-efcofc. 

m<DikBm^^mm.^wm.^m (22) 1 ^r^m<o:^7KPM-f§^ (50g/cm2 

MT) {±4 1. 7 g/gT-4^rBmc^:^zKPi^UXW ( 5 0 g / c m 2l^fiT) 5 
2. 5 g/g-efeO. i^TlcPi^JiXii^fiS 4#. 10^PHm(D3. 5g/cm2^^fiT 
T-(Z)^7lc®ltZ^^*S6 1. 2g/g-efc<9, 55>^0D3. 5 g/c m2^^fiTT'<^m 
7k®ll2f&^:dS3 9. Ig/gT-feoito 0 ^r^^iD 2 1 g / c m 2#ST-eo 

^7KP^i|Zf^^^S5 4. 7g/gTfe<9. 55^^(D2 1 g//cm2#aTT'(0^7KP^lIX 
f^^^sa 3. 0 g/g-T?&ofCo 
(HJii^y 2 3 ) 

a-^^^T'^'^^tLT/^^,. ^mn(Dikmm'm^mm^^ui^m (23) %#fCo 

lil^(D7lcBiH4^fiifi^<2|s:^^i^ (2 3) (DimW^(D^ikm^^m (5 0g/ 
cm2^fiT) }i4 4. 2 g/'gT4 Wr#<om«H5lf&^ ( 5 0 g/ c m 2#aT) 
Og/gT'fcl9. :^7fcTO3i^{±50#. 10^f«1^O3. 5g//cm2# 
fiT-ec?)^7KP^IiXfg^^^s 6 0 . 5g/g-e$,i9, 5 5^^c^3. 5 g / c m 2#fiTT' 
(D^TkmUmm^Z^. 2g/gT-fcoyi„ *fcl 0^rBl^<D2 1 g/cm2#ST 
T-©^7lcP^l|Xf&^;6S5 3. 9g/gT'fc?). b^'^O) 2 1 ^ / cm^^m.yX(Om.7k 
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^m^^^-tTkmmik^mm^i^ t tk ^ xm'\^^^^i-7kmm'\i^mm^i^ t Hi^-i^ 
it^tixfj: 19 . yk'pxm^^^-r7Kmm^^mm'^i^(Dmm(D~m^7i^^xmm't& 
^^-TTkmrn^mmm^i^x^^'^ ^ i^T a . >^^m (DTkmrni^^mm^mmm 

(2 4) ^#fCo 8 5 0 5^5'^>(D^6v^ilig^{19 6. oafi:%-efcofc. 
P>g<^7kW'l4^fllM^f*:mi^ (24) 1 m^'^(Dm.7kmi!(SLi^m ( 5 0 g / c m 2 
l^fiT) ft 4 6. 8 g/gX'4 (5 0 g/cm2#mT) 5 

1- 7 g/gT'fef?. :^7KM3i^(i3 10NfP^^<7D3. ds/cm^^MT 
X(D^7kPAili5Lmmi^6 0. Bg^sXhy). 5^^(D3. 5 g / c m 2i^fiTT-<Oit 
«l|Z1^*/6S4 0. 3 g/gTfcofCo t/cl 0^ra^(7)2 1 g/cm2^^fiTTcD 
^7K®TO^^S5 5. 4g/'g-efel9. 5 55-^(D2 1 g/cm2#aTT'<Dm7KPM 
f^^;55 3 5. 2g/gTfeofc:o 

(Hm^FiI 2 5 ) 

>m.^^)v (1) (c^Mi-SJ^^fi^ao^f^^^TV^. 7h4'T*:^Si4^^-t-7Kra 

m>g'i2fcT"^'?p^ixT7i5. i^m^<DMm>^^m-^-^wuim (25) 

l^§^<^7kl^tt^fi|fi'^^!is:M^#j (25) (7) 1 ^r^^(7):^7KPi^l|X'f^^ ( 5 0 g / 
cm2#£T) {i4 3. 4 g/gT'4^F^^<^±^7KM^ ( 5 0 g/ c m 2itmT) 
;0S49. 9 g/g-efe«9. :^7KM3i«{i4 lO^rBmoS. Sg/cm^:}^ 

aTX'C7)^7KB^l|XfW;55 5 9 . 2g/gTfoD, S^^^cDS. 5g/cm2^tfiTT 
(OWmM'^m^'d>3. 2g/g-efeo/c„ ^^cl 0^rBim(D2 1 g/cm^itfiT 
-ec0^7KKltZ^*:d5 5 3. 2g/gT'fc'9. 5 2 1 g y c in2^tfiTT'£D:^7K 

®l|X^^36S2 9. 3g/g-CfeofCo 
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mmm2 6) 

m7-(:mi^^t^7\^^x-^m\t^^ir7i^mm^^mm^i^ (2) 5o^H5i:^2oo 

^i^. ^mm<D7k^immm^i^m.f^m (2 6) ^mc. ^mmMm'i&^m 
m^i^m.^^ (26) CD 6 0 i^(D^7i(.m.i\^mm^m^ i^tcm^ 28. i g / g t 

(mmm2 ?) 

"pxm^^^Tjk-tABm^mmm^^tni^-mt^tixfj:^ . T^^xm^^^jk-t-y^m 
Mi^^mm^W(Dmm(D~nt^^7i^^ xi&m^^TF-rTkmm^^mm^i^x ^^^ti 
x^£^. ^mm(D7i<.mm^mmm^m^<^ (27) ^#fc. :$:w^(D7kmm^^ 
mm^i^m.^m (27) <^6o^(^i^7ksiiix{&^^^iij^Lfcjg^2 8. 4g/gT' 

(#%M1 5) 

l^^^^t^^^T-^ 5 i 5 (Cjt^^a^^g Lfc 5 L (7) f -(C 3 0 %(D7ii V=^^i- 

^> (^a^fe : 3i7K^>p-i 0 0 0, (**) B:^mmm) 2500 g^An 

(**) M) 7 5 gSr^7K4 0 0 g t p<^/-7U4 0 0 g t/i-b?'c?'5?E'^^^j^}c^j^ 

mm) -e5i5&#L. 1 7 0 5: ^ n ><D:^Stt3ig^t^ty7U (2) $r#fco 

ttifeibty^i' (2) (7)@?i^^{±2 6. 5%Xhy). "T^ttfiK^SfiS. 5%T'feofc„ 
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m^mi 6) 

^ > (^a^ : oizK^ >p- 1 000. (^) ^^f&^mm) 250 0 g^Ati 

5 ■:^ = -/UEX-8 1 0. -^if-fe^k^XH m) m 7 5gtr7K7 2 5 g(C?§^Lfc 

^mm^^-^^mML. ^^LTcmmV^i^^^-h-f-B (u:^h;i^3. Imm) 

-t?*&#U ¥i^^SL^^l 8 0 ^i5^n>(D:^SftJ|5i)|^y/V (3) mS-f^^jyt 
10 ^JV (3) (DmM^i-i26. 5%-CfoJ5. nr^i4fi)c:9-*fl6. 3%T'feofc„ 

(#%f!ll7) 

/i-T^KO. 6 OgU. ioJ;U^'7K2 7 4. 8 4 IfP^rl-^L. ^^;{f;^-e6 O^IJi^^. 
ZMW^(0\^mmo7Ymk2. 1 2^. ii^fkTK^co 1 0 fifi%7K^?g 

::>S3^mi-a^;6SiiML, 2 5£^^(c^/s^«t~i^i&^i^^LfCo 
•timm'mmm.'^^ (7) 7K^T'^tt^^-r7Kflip^4$g^fi-^^ (7) 

Ui!f.(n>mm*^m-h^ 11. 9 g X g T'fe 19 . ^imt^ 2 . 0 fi*%T'& ^ , -51^ 
25 tt^K:^*/6S2. 7%T% 8 5 0~5 0 0 ^rJ'u>'(7)i|a^$r3 6. 3aft%. 5 0 0- 

3 0 0 ^i5^D>'©i|£^?|:4 2. 5^4%, 3 0 0 ~ 1 5 0 ^ >^ p :/(7)^&^^ 2 0 . 
3 1 5 0 ^ iJ^ n >J^T<^S^$r 0 . 9 ^4%-^;^^ , ^^Wi-mi- 4 3 0 $ 

(^i£M2 8) 

30 hxm^^tzMm>m.^¥)v (2) 2 4 5 0 g^^i 0 y 5/ h/pr^-y- 
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ui^(D^m^^m-^Li^. aii#j$:5>iiL/c^>£7)6 5 0 g i^Tkmi. 9%) 

0 5^n^<D^^^iligt-5i:e>{:ii|!»#L. 7XM'tt^Ma^Mfigt) (2 8) ^ 
tffco 4^rp^*5j;t/2 0B$r«lT'<^^7KPi^l|XfW ( 5 0 g/ c m2:it£T) it^^^h. 
4 3 g/g. 4 8 g/gT'fco;^c„ 
(Hlfe^J 2 9-38) 

« 1 [d^-rm^-^^i^T', 5*:/t(tl 6Tl#btL/c:SS'|4^^y/l' (2) 

(3) (@fF033^<t LT 1 0 0§il) ^ 1 0 y >;/ h^^^-y-^C^A L^MT. 
4 0 r pm-eit#T. m^mi 7 -et#fjH7t7RtT'^'t4^^i-7j^ii^ii^4^1ifi#^ 
(7) tr^tb^'tLl 0 OIHS. 12 2gji. 15 0^, 18 5?FP. 2 3 S^^i^-lZ^ 

^^ (^p'oife : u v^/l^R 9 7 2, 0 TfsT^ u v^/l^iSf) ^ 0 . 3 % 

^D>'(7>t&^^iiig,i-5i5t;i5i5&#L. 7i<.mmik^mm^wm.}^m (29) ~ o 
8) ^mco i^m. 4mm^xu2 om^x^(D^7Kwmm (5 0 g/cm2^gfa 

T) ^*l(c:^L/c„ 

[^1] 











^7XPii4Xfg$ (BOg/cm^^^MT) 










1 ^r^ 


4^PbT 


2 0 m 










(g/g) 


(g/B) 


(g/g) 


SI]!i(i<5iJ29 


1 00/1 00 


(2) 


(7) 


3 6.7 


43. 6 


4 6.8 




1 22/1 00 


(2) 


(7) 


3 6. 6 


43. 8 


4 7. 4 




1 5 0/1 00 


(2) 


(7) 


3 6.5 


43. 2 


4 5.5 


*Sli<5iJ32 


1 8 5/1 0 0 


(2) 


(7) 


3 6.2 


42. 0 


43. 4 


mmm23 


2 3 3/1 00 


(2) 


(7) 


3 3.5 


3 8. 6 


40. 0 




1 0 0/1 0 0 


(3) 


(7) 


3 4.6 


4 1.6 


4 3.6 




1 2 2/1 0 0 


(3) 


(7) 


3 5.0 


42. 3 


43. 8 




15 0/100 


(3) 


(7) 


3 5.2 


4 1.8 


43. 3 


mmm37 


1 8 5/10 0 


(3) 


(7) 


3 4.2 


40. 1 


4 1. 1 


mmm38 


2 3 3/1 00 


(3) 


(7) 


3 2.5 


37. 1 


3 8.0 
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5 



i^nm 1 8 ) 

2 7 0 g (DT ^ V /l-m. 0. 4 g(Dp<^u:/t';;^T^ iJyUT5: K. 0. 5 4 7 g 
10 <DT§immi-hV ^M.. 0. 1 5 7 g(7)2-t: KP^i/-2-p<^yl.^n t°^:7.r:/ 

ffil 5mwycm^(Dm^m^mMLxm^^m^yf^vT^vji'^mmi^^^i^^mc, 

15 1 0%tC%^RLfc7Ky:n^l.>.f (j^p,^ : fEPOMIN P-1 

20 l^W^:/>^yk3 7. 4?Fi5 (Hff^^^-tUT) t 1 8 T'#ibi^fc/K y Ti? y 

25 ^''T^^S^i^^i^^LT. Jt^?^!^^^^^^^^™^^^ (4) ikmz.. 

:L<Dh(D(DmM.m'Xo. 29g,/gx\ 4^Ffl, 2 om^x(D^7i^m^ 

(5 0 g/cm^MT) (i^tL^'tLl 8. Bg/g. 25. Sg/g, 29. 
6g/gT'foo/Co l^rs^, 3 ^F^^<7^AnEET<7)Pi^i|X{W (SOg/cm^^ 

mT) filS. 6g/g. 17. Ig/gT'fco/Co 

30 {}cmmB) 
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2 0°M:i^^Vti:iiV:^^Ui^4 xl^Tkm-m mS,^ ■■ TEPOMIN P-1 
OOOJ . W^^^B^mmm) iZ.ML. =^^U>^'V=^-^^^J-!fV'yi^^V:r.~y^ 
(Fgu"p^ : r7=-:hr.-/VEX-8 1 Oj , ^ifir^kfife^) ^1. Q^fV%Mx.X 

T^;0-<#VNfcm. M(^:[^#Sr^^U, #f>nfcM-^i^^^" hf^a s/^^-^ 2 0 

i^m (5 0 g/cm2#ST) it^n^tl2 5. 8gXg, 3 1. 5g/g. 3 1. 
Sg/g-efcoyho :S:rc:, 1 B#r^, 3^rHl^<^;!jnjET£0^i|K^g^ (5 0 g/cm2^^ 
15 KT) f±2 2. 6g/g. 2 3. Og/gT'fcofc„ 

1 o%itirw4fyTy/^T^>7K?^i&- (f^M : PAA-1 oc. emi^i^) i 

0 0 g izm^T. ^m.^i^T. :x.^u>^ v =^~^i'i^yv ->v^/^^-7"/^ (^fa^S 
x-:^=-7i'Ex-8 1 0. ■:J-;«f-t{kfi^xm»^^*t$|i) 2. 4g^»L. -r<:iz 

20 5 0 0 ^^n>~l SO^tJ^cz^-cDlSfflfC^^^ttf^nfc^^^iJl 7 (^tK-^ 2 . 

0%) X'^^titz^VT^V7\^m§:mi^^^^l8. 6gM^L, y/Wbi--5^T 

25 HX^^^ (5 0 g/cm2i^MT) fiS 4. Ig/gT'feofc. 

1 0%^gS(D;KyTy7^T^^7K^?g (^p"p^ : PAA- 1 OC, 0:^ISM) 1 

0 0g{^a#T, M^#T, i^iyjUlll-y^jl. i^Sh^ 

y'-r^-jvExsiQ. ■r:ff±imj:mm^^^m) 2. 4g^»L, -rcizsoot 
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^ V /i^m^mi^^/\-9 3. 0 g mm'j^r'i s. eg) hm^^l. y/Wki-5*T» 
L, itmii^mmmmm-^wu^m (7) ^m^o :i(Diy(D(DAnmx-(D^i^m 

(5 0 g/cm2itfiT) {i3 4. ^ zX\ mM.mtO . 2 8g/'gTfco 
(Jt^M8) 

3 0%^g^rojif!;rc5-U>.1'^:/^^^^ (^p,>g :EP0MIN P-1000, 
B*fi!feiS$S) 66. 7 glc, ^^^J^ LTt^N.N' -p{^U>t-XT^ yyl-r ^ K 

^mmLtz^mmmm^WiWLfj:!!)^^ ^» l. -rctc 5 o o ^ n >~ 1 5 o ^ 

AOL. 8 5 0 ^ ^ P ^^^^^iiii-r^ i 5 i^¥±§y|3^MT©#L. j;b^7Kl^ii 
'f4^<5ia^<2|s:m^#l (8) ^#fCo ^(Oh<D(DA^mX(D^ik^RiiSL^m (5 0g/ 
cm2i^fiT) {i3 2. 2g/'gT'fcofCo 

3 0%a^(^z|fyai^l.W5>7K^?S (^n°p^ : EPOMIN P-1 0 0 0, 
B^feb^M) 53. 3g{C. ^WJirLTf^N.N'-Ti^U^-t'^Ti^y/VT^ K 
(B:^{k^xa^^#tt^) 1. 6g<^^7K3gi^>5^y^yl.l2g;6^e.;ieS^'a' 
^^{:i^«?Lfc^fil5^M^^S|j«tiL/£2JS?5^j5pL, f 5 0 0 ^ p V~ l 5 0 

^ ^ n :^(D^mim^nibtitcmm^i 1 7 t# bti/c/K y r ^ y /L-^^gii^^^sgi-?^ 

2 6. 4g:Sr^'g'L. >>^/Wki-S^T!i#U/c. ^(7)^. 6 0°Cr'3 ^TOfifeLfc 

T^nv^yl.A-2 0 0, 0 7^T:x.n v?/i,^±M) ^^itM*{::>5>r LT 0 . 3wt% 
(d^JjP 8 5 0 ^ n >(7)^^^lriiigi-5 j; 5 (C.^±M*&#;^r'*&#L. i:t 



48 



wo 00/09612 



PCT/JP99/04334 



(5 0 g/cm2^tST) fi3 3. Og/gTfcofCo 

immm 39) 

-f- 3 J; «9 sp^ife^^^ 1 5 0 ^ n :^{cij^#^Hfc#%^j i 5 1 mmmm 

^T' 5 ^f^^ 4 0 r p m(D^#TT'?l^ nh^ltzm^!^^ 8 0 "Ct? 1 ^remjil 
^iiLfCo ^LT#C,nfc:^^#j;;:«md^ (Sp"n^ : A- 2 O O. 0;^T^n 
v'/V&SS) ^0. 3 w t%*ll-{c:^iBL, 8 5 0 ^iJ^n>(Z)^|B?riliii-^i ^dii^ 
7Kl^iltt^<ia-a'^m«^ (3 9) ^#yto 4^rBm<^!J£:^*{±0. 4 1 g/ 
gT\ mra. 4^rHl. 2 0B#r«^T'CD:^7RPi^J|XfS^ ( 5 0 g / c m 2^^fiT) i^^tl 
^ti39. Og/g, 44. 4gXg. 46. 4 gVh-otc. 

{mmm4 o) 

^^tt^ife^ifi^tl^n. 3. 2%, 3. 5%. 6. 3%T-&ofCo -^tc. y^mm(D 

2. 3. 5. 6, 1 7(07K^'T'm'i4^^T^-r7kMtt^^S^^2^£^"SI#l4 

^:»-ft}±^n^tt 2 . 5%. 8. 5%, 2. 7%. 2. 7%. 2. 7%, 2. 7% 

2 9. 3 4. 3 9 {^:^\^^xn(b>in^7i^mm-\±mmm^mm^(D 1 Bt^ix-cDt^TKPi^ 

HXf^^ (5 0 g/cm2#S-f) ;&5^T3 3. 0 g/g.^±:SriS^-t?#TVNS©li>5<f 
L. Jt|{EM4*3it)?5«7Dit$5i7lc|^f^tt^fi|fi^<*:|I^#l (4) jSiD? (5) 

immm4 d 

0%(D/}fy ai^l/>>r (^b"o^ : 1 0 0 0, ^S^Si^tt B 

(Bm^k^XHtS^^^ttM) 1 8 g^JNfiTKl 0 0 gt?^^y-7^2 0 0 g 
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-^TK^/vJls&^i^S 0§|5 mM:^mWi) t. urn 4. 2mm(D-:fu-h^m^i^i1-fz 
^- ^y^<-\z.J:^B^^h.ti^^i^'^/i^1^^^3 0 0 5 u :/cD#^^!l 5 tm 

10 T 1 ^rsmjiL^'MLfc. ^ LT#P,tLfc:^t»tCiE^^^^i^ (^n"p>g : A- 2 0 0 . 

0;^Tain v^/U^±$^) trO . 5 w t %*ll-l:i^inL. 8 5 0 ^ p VcD^^g^iiii 
-r6i5{-l&#L. 7KM't4^M^^m!^ (4 1) ^^#fCo r(7)t)t^(7)i^ffi, 

g. 45. Og/g, 47. 6 g/gT'fctJ. ^CDJKii^SflO. 41g/'gT'feo 
15 ;^c„ 

(Jtii^^FyiO) 

itUfCo ^LT#p3*lfc^iS#IlcM^^^i|a^^ (Sp^p,^ : A-2 0 0. B;^T^nv? 
20 /i^tm) 5|rO. 5w t %i?D-tc^^jPL, 8 5 0 $ n >(7D^^?lriii©i-5 J: 5 

#L. H:^*fiiiH4^^fi^ft:#l^i^ (10) ^#fc. r O^coiD mrH^, 4^r^. 
2 Ci^WiX(Dm.im.m%^ (5 0g/cm2^KT) fl-e;^l.^n 2 9 . Og/g, 3 
5. yg/g, 40. 0 g/g-efct). ^(Dm:^4{^0. 2 8 g/gT'fco/to 
(IIM4 2) 

^^{C, y 71-^9 0 0. 0 g, N, N' -y^^>'lf;^Ti5^ y /l-T^ K7. 6 
9g^ fl^-r:^^7K3 5 9 1 . 3 g^ftiA^X^y-7-7k^^^i: L/Co rco^ 

/ -v-^i^^^cD^a^i^?*^ 2 0 - 2 3 b±fcisi^;:#|p^^ 1 ^r^{c^f^ 

T^mSmLfc^. 2. 2' -Tv^tr'y?. (2-T5i:^yyny^» -:a^^^(Dl, 
30 0%7K^^2 7. 2 3 g, 1 0%ai^^k7K^7K^?g:Sr8. 9 9g. L-T>^=>;1- 
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5mm(^^- w^-^c:TM»fL. ^i^Jgt^^g^Js 1 0 00 5 n ^(^-g■7k<5^■/^ 
fe^i^lr#fc„ 5 0 0 g (D^T^^'^m'^i: g 1 0 0 M m(7)^^±T^2 7 c mX 1 
9 cm(D:k^^i:i!X\fX. 1 50°C-ei 5^7^TOm^^|^cf3X'«^a^fTofCo 
^flS^S^fd^ f>{c*5^^LT 8 5 0 nKD^PSriioSiirLfeT. 3 5 

0 5i^p>, ^(7)-^7K^;6Sl. 6%. Br^tt^5^4;5S3. 3 rof^Ttc^^T-M^^Sr^i- 
TfcMtt^^f (8) ^#fco 

(HJE^y 4 3 ) 
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